•lts m magnetospheric _modelling is discusse&
•, but or strong random components is verified by tests using this method as well as by other diagnostics (e.g., the continuum nature of the power spectrum; the finite value, 0.2/m/n, of the K2 entropy). Secondly, the low dimension indicates that the system can be described by four independent variables. By "system" we do not mean t_he global magnetosphere but only its response as represented by the AE index. Both findings encourage recent attempts [Baker eta!., !990] at constructing simple, deterministic models of the loading-unloading process in the magnetosphere that yield chaotic behavior for a broad range of parameters. It is important, before closing, to address the relevance question. Are analyses such as the one presented here simple intellectual curiosifies or can they lead to advances in understanding and modeling of the magnetosphere? At present the only honest answer is "we do not know but it is worth exploring". The fact that a low-dimensional system was identified in the study encourages us to proceed further. If a higher dimension had been found (say, v> 10) the system would be best dressed by conventional statistical techniques. The next step in the analysis is to identify the appropriate variables and to infer possible forms for the system's evolution equation. This requires a combination of physical understanding along with nonlinear analysis. For the case considered here, we note that the AE index is a measure of overall geomagnetic activity in the aurora/region and is derived from measurements of the north-south components of magnetic field fluctuations at a number of ground stations. These fluctuations are due to the electrojet current whose strength is proportional to the precipitation process and the strength of the parallel electric field. Further these currents lead to heating of the ionospheric plasma, thus affecting the magnetic and electric fields. From these considerations, a choice of the physical variables could be the north-south and vertical magnetic fields, the parallel electric field and the plasma temperature. We do not expect the solar wind to belong to this set of variables because it possesses features of a rundom process associated with a large number of degrees of freedom (indeed the corresponding dimension v does not seem to converge to a small value). With this or another choice of variables, the techniques for the construction of equations of motion [Crutchfield and McNamara, 1987] may be used to construct a model whose phase space can then be compared to the one reconsumcted from •e AE data. This work is in progress and results from such an attempt will be presented in a future paper.
